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Value of Various Feed Additives for Fattening Lambs Fed 
High-Concentrate Rations 
L. B. Embry, B. A. Weichenthal, F. w. Whetzal and L. D. Kamstra 
Lambs have commonly been considered to be efficient in the utilization of 
roughage. Fattening lambs are generally fed rations composed of 50 per cent or more 
roughage. It has been the common opinion that feeding less roughage than this does 
not improve the performance of the lambs but increases losses from overeating 
disease and other digestive disorders. 
In studies with fattening lambs during the past three years, we have obtained 
rather low feed requirements per unit of gain by full feeding lambs mixed rations 
composed of 20-25 per cent ground alfalfa hay and 75-80 per cent concentrates. The 
improvement in feed efficiency over high-roughage rations has been more pronounced 
than the improvement in rate of gain. Losses from overeating disease of non­
vaccinated lambs have not been any greater than with rations containing about 50 
per cent roughag�. 
Two lamb fattening trials were conducted to further test the response of lambs 
to high-concentrate rations. Various feed additives, reported to have some effect 
on feed utilization or control of diseases and digestive disorders, were tested 
to determine their value when fed with high-concentrate rations • 
Procedure 
Lambs 
A total of 288 ewe an d  wether lambs from a summet experiment on intensity of 
grazing native range at the Antelope Range Substation, Buffalo, South Dakota, were 
used in the experiment. The lambs were predominantly Rambouillet breeding. They 
were weaned in late September and trucked to Brookings where they were full fed 
alfalfa-bromegrass hay for about two weeks before being put on the experiment. 
The lambs were divid ed into groups according to weight for different experiments. 
One group of 144 heavy lambs and one group of 144 light lambs were used in the two 
trials of this experiment. The average initial weight and number of ewes and wethers 
on each treatment are shown in table 1. 
They were not treated for control of internal parasites. Some lambs required 
trimming of wool around the eyes but they were not sheared. 
Feeds 
Tiie lambs were fed in outside lots without shelter in lots of 12. Tiley were 
fed a complete mixed ration starting at a rate of 0.5 pound daily and brought up to 
a full feed over a 2-week period. After reaching full feed, they were fed twice 
daily so feed would be available at all times. All lambs were implanted with 3 mg. 
of diethylstilbestrol • 
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The basal ration·was compoaed as follows: 
Ground alfalfa hay 
Rolled shelled corn 
Trace mineral salt 
Dicalcium phosphate 
Soybean meal 
Vitamin A supplement (20,000 I.U,/gm.) 
_L 
25 
70 
1 
1 
3 
1 gm. 
This basal ration was supplemented with the different feed additives to make a 
total of six treatments, each being fed to two lots of 12 lambs in the two trials. 
lhe treatments were as follows:! 
1. Control 
2. Dynafac2 - 200 mg./lb. of ration 
An antibacterial compound (chemobiotic) fed as a premix 
containing 8°' bone meal and 20i dynaf ac. 
3. Rum-A-Lak 3 - 200 mg./lb. of ration 
A fungal enzyme preparation also fortified with vitamins 
and trace minerals. 
4. Zymo-Pabst4 - 500 mg./lb. of ration 
A multiple enzyme preparation of bacterial and plant origin. 
5. Bacitracin5 - 10 mg./lb. of ration 
An �tibiotic. 'llle supplement used contained 10 gm. 
bacitracin per pound. 
6. Aureomycin5 - 10 mg./lb. of ration 
A supplement (Aurofac-10) con taining 10 gm. of the 
antibiotic, chlortetracycline, per pound. 
Dynaf ac replaced an equal amount of dicalcium phosphate in the basal ration 
while the other feed additives were used to replace soybean meal. 
The alfalfa hay was ground with a hammer mill using a 1 inch screen. The corn 
was coarsely rolled. A premix was made up of the other ingredients including the 
different additives in amounts necessary for 1 ton of complete ration. This premix 
was added to the grain hay mixture and blended in a 2-ton twin spiral vertical mixeL 
1 The feed additives will be ref erred to by trade name where the product is 
2 
3 
4 
5 
more commonly known by the trade name or where a chemical name may not 
accurately describe the product. 
Furnished 
Furnished 
Furnished 
Furnished 
by Armour and Company, Chicago, Illinois. 
by Northern Biochemical Company, Sheldon, Iowa. 
by Pabst Brewing Company, Milwaukee, Wisconsin. 
by American Cyanamid Company, Pearl River, New York. 
• 
• 
• 
• 
• 
• 
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Results 
The results of the two trials are presented in table 1. The data from the two 
replicates have been averaged and presented as the total treatment effects. There 
did not appear to be any important difference between ewes and wethers in the rate 
of gain response to the different treatments and they are presented together. 'lbe 
average gain for wethers was slightly greater than for ewes. Ewes and wethers were 
fed in the same lots and difference in feed consumption and feed efficiency could 
not be separated. 
All lambs were implanted with 3 mg. diethylstilbestrol which usually results in 
a considerable improvement in rate of gain. 'lhe results from the dif ferent treat­
ments reported here were obtained with lCll!Jbs treated with diethylstilbestrol• 
The feed additives were tested at only one level with these rat ions. In some 
cases, the effects of different levels of the product have not been thoroughly 
tested. The results presented should be considered in terms of the level fed with 
the high-concentrate rations. Other levels and other types of rations may have 
resulted in a different response. 
Df!!afac · 
The heavy lambs fed dynafac for a period of 40 days gained o.ss pound in 
comparison to 0.52 pound for the control group. This amounted to an increase of 5. 8 
per cent. The lambs fed dynafac also required 6. 4 per cent less feed per 100 pounds 
of gain. 
In the 68-day trial with the lighter lambs, those fed dynafac gained 0. 04 pound 
less per head daily (7.73) than the control group and required slightly more feed. 
The small and variable difference between the lambs fed dynafac and the control 
group in these two trials indicates that it was having little if any effect on 
performance of the lambs in these trials. 
Results with lambs fed dynafac at this station in the past have been variable. 
In some trials, it appeared to have a beneficial effect while in others no response 
was obtained. An increase in rate of gain has been obtained in enough trials to 
indicate that it does exert a favorable effect under some conditions. The response 
has not been consistent enough, however, to recommend the general use of dynafac 
for fattening lambs. 
Rum-A-Lak 
Lambs fed the enzyme preparation, Rum-A-Lak, in the 40-day trial gained the 
same as the controls but required less feed per 100 pounds of gain (7.03) . In the 
trial with the light lambs, those fed this product gained less than the controls and 
required slightly more feed. It would appear that this compound had no beneficial 
effect at the level used when fed with a high-concentrate ration such as used in this 
experiment. It was not tested at other levels and with other types of rations. 
Zymo-Pabst 
Lambs fed the enzyme prepara tion Zymo-Pabst gained 0.03 pound mor e  daily (5.83) 
than the control lambs in both trials. They also required less feed--9.53 and 5. 63 
less per hundred pounds of gain with the heavy and light lambs. 
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The response .. to this product .. �s small but could be· of practical importance when 
applied to large numbers 'of lambs. The fact ;that similar. results were obtained in 
� both trials indicates that it has some value in livestock rations: and this compound 
should be tested at other levels and with other types of rations. The level used 
in this experiment was rather high in comparison to rate of feeding used for most 
enzyme preparations. 
Bacitracin 
Lambs fed the antibiotic bacitracin gained 9.04 and 0.03 pound more per day 
than the control groups in the two trials (7.7 and 5.83)� They required 10.1 and 
4.5 per cent less feed, respectively, in the experiment with heavy and light lambs. 
As in the case of Zymo-Pabst, the response was small but consistent but could be of 
considerable practical value when applied to large numbers of lambs. 
Aureomycin 
Lambs fed Aureomycin gained less than the controls in both trials with the 
difference being greater in the long trial with the light lambs. 1he most 
favorable response to Aureomycin when fed to lambs has been reported when feeding 
high-roughage rations. 'nle level used in this trial has been shown to be about the 
most effective level with high-roughage rations for lambs. It is slightly more than 
twice the level used for continuous feeding of cattle. L�wer levels might have 
given a more favorable response. However, feeding 10 mg. of the antibiotic per 
pound of the high-concentrate ration did not improve gains or feed efficiency in 
these two trials. 
Death Losses 
Only one lamb was lost from overeating disease in these two trials. The lamb 
was fed the ration with Zymo-Pabst. Thus, there was not test on the value of the 
different feed additives in preventing this disease except that the enzyme prepara­
tion Zymo-Pabs.t will not prevent it. Different antibiotics and dynafac have been 
reported to be effective· in reducing the incidence of this disease. The losses 
are low for this high-concentrate ration and the lambs were not vaccinated for the 
prevention of the disease. Losses from overeating disease have been observed when 
lambs were fed antibiotics. It would be a good practice to vaccinate when feeding 
antibiotics or dynafac with high-concentrate rations until more information is 
available on the incidence of the disease with these high-concentrate rations and 
the effectiveness of various feed additives in preventing it. 
Three lambs were lost from.urinary calculi. One carcass was condemned because 
of uremia and another becau$e of a� infected kidney. It is not known if these two 
conditions were also associated with calculi formation. 
Two other lambs were removed from the experiment with conditions of undetermined 
origin which did not appear to be associated with the treatments. 
Feed Efficiency with High-Concentrate Ration 
1be amount.of feed required per unit of gain was low with all the high­
concentrate rations u·sed in this experiment. The least feed requi red per 100 pounds 
• 
of gain was with the enzyme Zymo-Pabst and .. ,the antibiotic bacitracin in each trial. 
• 
'nle feed requirements for these two treatments were 484 and 481 in the 40-day trial 
with heavy lambs and 505 and 511 in the 68-day trial with light lambs. 1bis shows 
that lambs are efficient in the utilization of high-concentrate rations. 'Ibis feed 
requirement is considerably better than we ha ve been able to obtain with cattle 
using similar high-concentrate rations. 
• 
• 
• 
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Table 1. Response by fattening lambs to various feed add itives when fed high­
concentrate rations. 
Control DfE:af ac R�m-A-Lak Zymo-Pabst 
Heavy Lambs: Oct. 7 - Nov. 16, 1960 (40 days) 
Number lambs 
Av. initial wt. , lb. 
Av. final wt.,lb. 
Av. daily gain, lb. 
Per cent from Control 
Av. daily ration, lb. 
Feed/100 lb. gain, lb. 
Per cent from Control 
12W 
12E 
84.4 
105.1 
.52 
2.77 
535 
uwa 
12E 
84.0 
105.8 
.55 
5.8 
2.73 
501 
-6.4 
Light Lambs: Oct. 11 - Dec. 
Number lambs 
Av. initial wt. , lb. 
Av. final wt. , lb. 
Av. daily gain, lb. 
9W 
15E 
66.7 
101.9 
.52 
Per cent from Control 
Av. daily ration, lb. 2.77 
Feed/100 lb. gain, lb. 535 
Per cent from Control 
8We 
15E 
66.3 
99.3 
.48 
-7.7 
2.68 
552 
3.2 
Losses and removed from experiment 
a. One lamb died from urinary calculi. 
11wb 
12E 
83.8 
104.6 
�52 
0 
2.60 
500 
-7.0 
12W 
llEC 
84.2 
106.3 
.55 
5.8 
2.67 
484 
-9.5 
18, 1960 (68 days) 
8W
f 
8Wf 
15E 14Eg 
66.6 66.2 
99.2 103.3 
• 48 • 55 
-7.7 5.8 
2.63 2.75 
547 505 
2 .. 2 -5.6 
Bacit­
racin 
12W 
12E 
84.3 
106.5 
.56 
7.7 
2.67 
481 
-10.1 
9W 
15E 
66.6 
104.1 
.55 
5.8 
2.82 
511 
-4 .. 5 
Aureo­
mycin 
11wd 
12E 
83.9 
103.7 
.50 
-3.8 
2.62 
527 
-1.5 
9W 
15E 
66.5 
98.6 
.47 
-9.6 
2.73 
578 
8.0 
b. One lamb made poor gain. Carcass condemned at slaughter because of uremia. 
c. One lamb lame and made poor gain. Removed from experiment. 
d. One lamb made poor gain. Carcass condmned at slaughter because of 
kidney infection. 
e. One lamb sick from undetermined cause and removed from experiment. 
f. One lamb in each of these two lots died from urinary calculi. 
g. One lamb died from overeating disease. 
Lambs that died or were removed from the experiment are not considered in the 
results. An average feed for each lamb was deducted from that offered during the 
time each lamb was in the lot • 
• 
• 
• 
SOUI'H DAKOTA STATE COLLEGE 
Brookings, South Dakota 
Departments of St ation Biochemistry Agricultural Experiment Station 
and Animal Husbandr y  
URINARY CALCULI 
by R. J. Emerick and L. B. Embry 
What is it? 
The term, urinary calculi, is used to describe deposits of solid material 
(principally mineral matter ) within the urinary tract. The calculi, which may 
occur as single stones or gravel-like concretions approaching t he consistency of 
sand, are often named according to their location within the urinary tract; hence 
names such as kidney stones and bladder stones . 
Symptoms do not generally occur until the stones grow large enough to lodge 
in the urinary tract and block the flow of urine. If blockage is complete and 
the stone is not eliminated or removed, t he volume of urine accumulating in the 
bladder increases until r upture of t he bladder or urethra occurs . The resulting 
condition is often cal led 11water-belly". 
Types of Calculi: 
Calculi composed of various materials have been obser ve d . Two distinctly 
different types occur most frequently in South Dakota. One type is chiefly 
composed of calcium and magnesium phosphate and occurs most often under feed-lot 
conditions. The other type has s ilica as its principal constituent. This type, 
called the siliceous type, is most generally found in animals receiving roughage 
as the major feed, or in animals grazing matured grass. It is known, however , to 
occur in the feed-lot in some instances . 
What causes it? 
The exact cause ( s ) of urinary calculi are not known. It appears, however, 
that no one feed mixture or environmental condition can be predicted to consistently 
cause the disease. High mineral w ater has often received blame, but no correlation 
has yet been demonstrated between the mineral content of water and the incidence 
of urinary calculi . The experimen tal resu.l ts, that we have obtained thus far, 
merely demonstrate some of the factors whic h may contribute to urinary calculi 
without re vealing the basic causes or conditions necessary for calculi fonnation. 
High Dietary Phosphorus as a Contributing Factor: 
High levels of phosphorus in the ration have been shown to result in the 
formation of calcium and magnesium phosphate calculi . Hhen a phosphorus source 
was added to sheep rations to obtain a Ca:P ratio of 1:3, two sheep out of six 
developed heavy deposits in the bladder. Increas ing the calcium level to obtain 
a Ca:P ratio of 3:1 in another s heep ration had no detrimental effect. Calcium 
added to the high phosphorus ration to obtain a Ca:P ratio of 1:1, however, 
protected the sh eep from the calculi producing effect of the high phosphorus level. 
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Stilbestrol as a Contributing Factor: 
Some reports have implicated dietlzy'lstilbestrol (D.E.S.) as a contributing 
!actor in the development of urinary calculi. In an experiment designed to 
investigate this possibility two groups each con taining 42 lambs were fed (1) con­
trol ration (oats, soybean meal and grass hay) - Ca:P ratio 1:1 and (2) control 
ration with sodium phosphate (Na2HP04) to give a Ca:P ratio of 1:2. One-half of 
the sheep in eacl:. of the two groups were implanted with 6 m illigrams of D.E.S. No 
evidence of urine bl ockage occurred over a period of approximately 100 days . At 
time of slaughter, however, the following numbers of urinary tract deposits (mostly 
kidney deposits ) were found: 
No. Sheep With 
No. Sheep per Urinary Tract Av. Severity 
Treatment Treatment Deposits of Deposit.sa 
Control 21 3 1.3 
Control + D.E.S. 21 7 1 .  7 
High Phosphorus 21 10 2.2 
High Phosphorus + D.E.S. 21 8 1.6 
a A numerical value indica ting the average s eve rity of the deposits and 
obtained by visually rating each deposit 1 to 3 on the basis of the 
quantity of material present. 
The number of sheep with urinary tract deposits was greater when implanted 
with D.E.S. or when fed the high phosphorus ration. The combination of D.E.S. 
implants with the high phosphorus ration resulted in no more deposits than were 
noted with high phosphorus alone. Since the incidence of urinary tract deposits 
was greater in only one comparison invo lvin g D.E.S., additional work appears to be 
neede d to determine if D.E.S. has any def inite effect. 
Experimental Work with Albino Rats: 
Studies using the albino laboratory rat have shown that siliceous uri nary 
calculi can be formed in this speci es by feeding a compound called tetraethyl 
orthosilicate . The feedi n g of this compound results in the excretion of high levels 
of silica in the urine as well as extensive kidney damage and growth depression. 
Comparable excretion values have been obtained in a different manner without any 
harmful ef fects, including calculi development. This indicates that animals are not 
going to develop urinary calculi merely because they are consuming, and subsequently 
excreting, lar ge quantities of silica. 
We are trying to determine the combination of factors necessary for the 
development of urinary calculi. We can make definit e recommendations for the 
prevention of this costly disease only after this has been accomplished. 
• 
• 
• 
• 
• 
• 
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v hat can be done about it? 
Surgery is the most successf 1 treatment for existing cases of urinary calculi, 
The relief afforded calctli-prone animals, however, may be only temporary. 
No single preventative method has been devised for the prevention of calculi, 
In eneral, applying the following rules should help minimize losses due to urinary 
calculi. 
1. Provide an adequate water supply at all times. An adequate water intake 
helps to assure proper elimination of excretory products without 
creating an excessively concentrated urine. Encourage water consumption 
by keeping it clean, readily available, and �arm in the winter. Quite 
often water consumption can be increased by feeding nodest amounts of 
salt in the ration. Some exper1ments stations report that lambs perform 
satisfactorily on rations containing as high as 10% salt, though this 
level is prcbably higher than necessary. The amount of salt used should 
not be large enough to reduce consumption of the ration. 
2. Provide an adequate balance of calcium to phosphorus by adding a calcium 
source such as ground limestone to high phosphorus rations (high 
concentrate rations are no!'Plally high in phosphorus ) . 
J. Feed good quality legume hay whenever possible. It is a good source of 
calcium and is also slightly diuretic • 
u. If siliceous calculi have been previo sly encountered the use of high­
silica f eeds may have to be limited. 
By following these recommendations one should be able to minimize losses due 
to urinary calculi under most conditions. However, until we fully understand the 
many factors involved in th e formation of uri nary calculi, it will be difficult to 
anticipate all of the conditions that one will have to avoid to completely prevent 
urinary calculi • 
• 
• 
• 
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Value of Diethylstilbestrol and Dynafac for 
Fattening Ewe and Wether Lambs 
B. A. Weichenthal, L.  B. Embry and F. w. Whetzal 
Diethylstilbestrol (DES) is available for use in fattening lambs at a level of 
2 mg. per head daily in the feed and as ear implants of 3 mg. per animal. Advantages 
in favor of feeding compared to implanting have not been well established although 
implanting has generally been more effective in stimulating rate of gain. The 
response by wethers appears to be of considerably greater magnitude than the response 
by ewes. 
The value of dynafac in rations for fattening lambs has bee.p studied to a 
limited extent. This product is referred to as a chemobiotic having antibacterial 
properties mainly within the digestive tract. The action of this feed additive is 
thought to be that of controlling harmful microorganisms within the digestive tract 
without impairing beneficial ones needed for digestion of feed. Reports from various 
workers have shown variation in the response to dynafac. The control of "overeating 
disease" in fattening. lambs by feeding dynafac has been reported. More work is 
needed on this particularly when feeding high-concentrate rations. 
Two lamb fattening trials·were conducted to obtain more information on the 
comparative value of implanting and feeding diethylstilbestrol to ewe and wether 
lambs. Dynafac was fed with and without diethylstilbestrol to further test its 
value in high-concentrate rations for fattening lambs. 
Procedure 
One hundred sixty-three ewe and wether lambs which had been used during the 
previous summer in grazing trials with different varieties of alfalfa were used in 
this experiment. They were out of grade Western ewes and were sired by Hampshire 
and Columbia rams. 
After being taken off the alfalfa grazing trials at three different substations, 
the lambs were trucked to Brookings and full-fed alfalfa-bromegrass hay until 
started on the experiment.. Wool blind lambs were trimmed around the eyes but were 
not sheared. They were not vaccinated for the prevention of overeating disease in 
order to test the value of dynafac in preventing this disease. 
The range in weight of the lambs was large. They were divided into a group 
of 55 heavy lambs ( Trial I) and a group of 108 light lambs ( Trial II). 
Trial I ( Heavy Lambs) 
Twenty-two wether and 33 ewe lambs were used in this trial. The lambs were 
allotted to six treatments as shown in table 1. The treatments were: Control, 
DES implant and DES orally, with and without dynafac in each case. Feed consumption 
was estimated to be 3 lb. per head daily. DES and dynafac were added to the 
appropriate rations so the lambs would receive 2 mg. of DES and 0.5 gm. dynafac 
when consuming 3 pounds of feed. A 3-mg. DES pellet was placed under the skin of the 
ear for lambs receiving this treatment. 
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Table 1. Response by Heavy Feeder Lambs to DES and Dynafac when Fed a High-
Concentrate ration {Sept. 1 to Oct. 20, 196o, 48 days) 
No Dynaf ac 0.5 mg. Dynafac 
3 mg. DES 2 mg. DES 3 mg. DES 2 mg. DES 
Control Implant Oral Control Implant Oral 
Number Lambs in Lot 4W5E 4W5E 3W6E 3W6E 4W5E 4W6E 
Initial Ave. Wt. 87.7 87.7 87.0 86.7 87.7 87.0 
We the rs 87.7 87.2 86.7 86.7 87.5 87.5 
Ewes 87.6 88.2 86.3 86.8 ·sa.o 86.5 
Final Ave. Wt. 108.7 113.1 105.7 106.7 113 .6  104.7 
We the rs lo8.5 114.o 107 .3 108.o 113.1 109.3 
Ewes 108.8 112.4 104.8 106 . 0  107 .5  101.7 
Ave. Daily Gain .44 . 53 .39 .42 .54 .37 
We the rs .43 .56 .41 .44 .61 .45 
Ewes .44 .50 .38 .4o .48 -32 
Ave. Daily Ration 2 . 88 2.93 2.64 2.99 3.07 2.79 
Feed/100 lb. Gaina 658.6 554.3 671.8 720.9 571.5 751.7 
Feed Cost/100 lb. Gain 12.91 10.86 13.17 14.13 11.20 14.73 
Market Weight 103.3 106.7 100.6 101.6 108.3 101.5 
Shrink (lb. )b 5.33 6.44 5.11 5.00 5.22 3.20 
'fo Shrink 4.9 5.7 4.8 4.7 4.6 3.1 
Dressing 1o 52 . 1  52.3 52.1 52.2 51 .0  52.2 
Carcass Conformation 21.89 22.33 22.11 22.33 21.78 23.00 
We the rs 21.50 22.25 22.00 22 .. 00 21.75 23.00 
Ewes 22.20 22.40 22.17 22.50 21.Bo 23.00 
Carcass Finishc 21.67 21.56 20 . 89 20.67 20.56 21.60 
We the rs 21.25 21 .50 19.30 21.30 20.50 23.25 
Ewes 22.00 21.6o 21.67 20 . 33 20.6o 20 .50 
Carcass Gradec 22.00 21.56 21.82 21 . 11 21.11 21.70 
We the rs 21.50 21.00 21.30 21.00 21.00 23.25 
Ewes 22.4o 22.00 21.17 21.17 21.20 20.66 
a Feed prices used: Alfalfa hay, $25/ton; soybean meal, $70/ton; rolled shelled 
corn, $4o/ton; trace mineral salt, $45/ton; dicalcium phosphate, $100/ton; 
complete ration, $1.96/cwt. 
b 18 hours off feed but not water including a 75-mile haul. 
c Based on following scores: Prime, 23; Choice, 20; Good, 17. Graded to 1/3 grade. 
The basal ration consisted of 2Cl{o ground alfalf hay, 7"J1, rolled shelled corn, 
5i soybean meal, 1% trace mineral salt and l'fo dicalcium phosphate. Vitamin A was 
added to furnish 200 I. u. per pound of total ration. The DES premix replaced an 
equal amount of soybean meal in the rations where it was used, while dicalcium 
phosphate was replaced with dynafac in the rations when this product was used. 
The corn was coarsely rolled and the alfalfa hay was ground with a hammer mill 
using a 1 inch screen. The other ingredients were premixed and mixed with the corn 
and hay in a twin spiral vertical mixer in 1000-lb. batches. 
Feeding was started at 0.75 pound per head daily of the complete ration. The 
amount of feed was raised 0 .1 pound per head daily until the lambs were on full 
feed. After reaching full feed, they were fed twice daily in amounts so feed would 
be available at all times. 
• 
• 
• 
• 
• 
• 
- 3 -
The lambs were weighed at 14-day intervals during the trial. All weights, 
including the initial and final, were ·taken without shrink. They were weighed by 
lots at market to determine shrink and dressing per cent based on market weight. 
The carcasses were weighed and graded for finish, conformation and over-all grade. 
Trial II (Light Lambs) 
Fifty-four wether and 54 ewe lambs were used in this trial. They were allotted 
to 9 treatments with 6 wethers and 6 ewes per lot. The treatments and initial 
· 
weights are shown in table 3. Treatments were the same as for Trial I expect dynafac 
was also fed at l gm. per head daily (See table 3). Other procedures during this 
trial were essentially the same as for Trial I . 
Results 
Trial I (Heavy Lambs) 
The heavy lambs averaging about 87 pounds initially required a feeding period 
of 48 days to reach the desired market·grade.and weight. Results of the trial are 
presented by lots in table 1 and by over-all treatment effects in table 2. The gains 
and the carcass characteristics studied are shown separately for ewes and wethers. 
Since ewes and wethers were fed in the same lots, data on feed consumption and feed 
efficiency could not be separated for them. 
There was a difference in the response in rate -of gain by ewes and wethers when 
given DES, therefore, they should be considered separately. The number of each sex 
per lot is rather small; and thus, the over-all effects of treatments shown in :table 
2 afford a better comparison of the treatments. 
Wether lambs implanted with 3 mg. of DES gained 0.58 pound in comparison to 
o.44 pound for the controls. The increase amounted to 31.�� When the wether lambs 
received about 1.8 mg. DES in the feed (2 mg./3 lb. feed) the rate of gain was about 
the same as for the control group. The lack of response to DES in the feed does not 
agree with most reported work. The small number of wethers receiving this treatment 
and the short time the trial was conducted are probably factors influencing the 
results. 
Ewe lambs implanted with 3 mg. DES gained o.49 pound, 16.7� more than the 
controls. When fed DES, they gained at a considerably lower rate than the control 
group. 
Considering ewes and wethers together feed constimption was increased slightly 
when they were implanted with 3 mg. DES. Feed efficiency was improved an average of 
18.6Jf,. When DES was fed, feed consumption was less and more feed was required per 
100 pounds of gain than for the control group. Because of the difference in the 
rate of gain response of ewes and wethers to DES, feed requirements would be 
expected to be lower for wethers only and higher for ewes only than that shown for 
both int able 2. 
Dressing per cent was obtained only on a lot basis. The differences shown are 
not considered important with this number of lambs • 
• 
• 
Table 3 .  Re sponse by Light Feeder Lambs to DES and Dynafac When Fed a High-Concentrate Ration 
(Sept . 1 to Nov. 21, 1960 , 81 days) 
• 
No Dyna.f ac 0 .5 mg . Dynafac 1 .0  gm. Dynafac 
Control 
Number Lambs in Lot 6W6E 
Initial Ave . Wt. 64 .2 
We the rs 65 .8 
Ewes 62 . 7  
Final Ave . Wt . 105 .3 
Wethers 108 . 2  
Ewe s 102 .3 
Ave . Daily Gain . 51 
We the rs  .52 
Ewes . 49 
Ave . Daily Ration 2 . 85 
Feed/100 lb . Gain 562 . 5 
Feed cost/100 lb . Gaina 11 .02 
Market Wt . 99 .6  
Shrink (lb .  )b 5 .67 
'fo Shrink 5 .4 
Dre ssing <fo 50 .9 
Carcass  Conformationc 21 . 67 
We the rs 21 .83 
Ewe s 21. 50 
Carcass  Finishc 21 .08 
We the rs  21 .00 
Ewe s 21 . 17 
Carcass Gradec 21 .08 
We the rs 21 .00 
Ewe s 21 . 17 
3 mg . DES 2 mg . DES 
Implant Oral Control 
6W5Ed 5W6Ed 6w6E 
63 .9 62 . 6  64 .2 
65 .5 62 . 6  65 .3 
62 .0  62 . 7  63 .2 
110.8 107.1 104 . 6  
118 .o 110 .0  io6 .o  
102 .2  104 .7  103 . 2  
. 58 . 55 . 50 
.65 .58 .50 
.50 . 52 .49 
3 . 14 2 . 75 2 .81 
541 . 7  500.2 563 .5 
10 . 62 9 .80 11 . 04 
105 .5 l00 .9  99 .2  
5 .36 6 . 18 5 .42 
4 .8 5 .8 5 .2 
51 . 4  50 .3  52 .0  
22 .36 22 .54 22 . 17 
22 .33 21.4o 22 . 67 
22 .4o 23 .50 21 . 67 
21 . 54 21 . 64 21 .00 
22 .00 21 .20 21 . 17 
21.00 22 .00 20 . 83 
21 . 45 21.64 21 .00 
21 .83 21 . 20 21 .17 
21 .00 22 .00 20 . 83 
3 mg . DES 2 mg . DES 3 mg . DES 2 mg . DES 
Implant Oral Control Implant Oral 
6w6E 6W6E 6w6E 6W6E 6W6E 
64 .1 64.1 64 .1  64 .1 64 .2 
65 .3 65 .3  65 .3  65 . 5  65 .7  
63 .0  63 .0 63 .0 62 .8  62 .7  
109 . 9  106 .3  102 .3  110.2 103 . 8  
113 .3 110 .3  103 . 5  115.2 110.2 
106 . 5  102 .2  101 .2  105 .2 97 . 5  
. 56 . 52 . 47 .57 . 49 
. 59 . 56 . 47 . 61 . 5 5  
. 54 . 48 . 47 . 52 . 43 
2 .99 2 .71 2 . 68 2 .90 2.71 
529 .3  522 .2  568 .0 511 .3 554 .4  
10.37 10.24 11 .13 10 .02 10.87 
103 . 8  100.4 97. 1 105.0 97 . 5  
6.17 5 .83 5 . 25 5 . 17 6 .33 
5 .6 5 .5 5 .1 4 . 7  6.1 
50 .3  50 . 0  51.3  49 .4  51 .7  
22 .08 22 .08 22 .25 22 .33 22 .25 
22 . 17 21 .67 22 .33 22 .33 22-33 
22 .00 22 . 50 22 . 17 22 . 33 22 .17 
21 . 42 20.92 21.25 21 .33 21 .25 
21 . 50 21 .00 21 . 50 21 . 67 21 . 50 
21 .33 20 .83 21 .00 21 .00 21 .00 
21 . 42 21 .00 21 . 17 21 . 33 21 . 17 
21 .50 21 . 17 21 . 33 21 . 67 21 . 33 
21 .33 20 .83 21 .00 2LOO 21 .00 
a Feed price s used: Alfalfa hay, $25/ton; soybean meal, $70/ton; rolled shelled corn, $40/ton; trace mineral salt, 
$45/ton; dicalcium phosphate , $100/ton; complete ration , $1 .96/cwt . 
b 18 hours off feed but not water including a 75 -mile haul . 
c Based on following score s: Prime , 23; Choice, 20; Good, 17 . Graded to 1/3 grade . 
d One lamb died in each lot . Results calculated only for lambs finishing trial . An average feed consumption was 
deducted during time the lamb s were in the lots . 
+-
• 
• 
• 
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Table 2 • Summary of Responses by Heavy Feeder Lambs to DES and Dynafac When Fed A 
High-Concentrate ration (Sept . 1 to Oct. 20, 196o, 48 days ) 
Stilbe strol Dynaf ac 
3 mg. 2 mg. 
None Implant Oral None 0.5 gm. 
Number Lambs in wt 7Wl1E 8Wl0E 7Wl2E 11Wl6E 11Wl7E 
Initial Ave . Wt . 87 . 2  87 .7  87 .0 87 . 5 87.1 
We the rs 87 .2  87 .4  87.1 87 . 2  87 . 2  
Ewes 87.2 88.1 86 .4  87.4 87 . 1  
Final Ave. Wt .. io7.7 113 .4  105.2 109 .2  108 . 2  
We the rs 108.3 113 . 6  108 .4 109.9 110 . l  
Ewes 107.4 110 . 0  103.2 108 .7  104.9 
Ave. Daily Gain .43 . 54 .38 .45 .44 
We the rs .44 .58 .43 .47 .50 
Ewes . 42 .49 -35 .44 .40 
Ave . Daily Ration 2 . 94 3.00 2.72 2 .82 2.94 
Feed/100 lb . Gain 689.7 562.9 713 . 8  628 .3  683.9 
Feed Cost/100 lb . Gaina 13 . 52 11 .03 13 . 99 12.31 13 . 4o 
Market Wei�t 102 . 4  107.5 101 . 1  103 . 5  103.7 
Shrink (lb . )b 5 . 16 5 .83 4 . 10 5 .63 4.43 
% Shrink 4 . 8  5.2 3 .9 5 . 1 4 . 1  
Dressing °fa 52 . 1  5 1 . 6  52 . 1  52.2 5 1 . 8  
Carcass Conformationc 22.11 22. 06 22 . 58 22.11 22.39 
Wethers 21 .75 22 . 00 22.53 21 .92 22 .28 
Ewes 22 . 35 22 . 10 22 . 61 22 .26 22.45 
Carcass Finishc 21.17 21.06 21 .. 26 21 .37 20.97 
We the rs 21.27 21 .00 21.38 20.68 21.74 
Ewe s 21 . 16 21 . 10 21.05 21 .76 20 .48 
Carcass Gradec 21.56 21 .34 21 .76 21.79 21.32 
We the rs 21 .25 21.00 22 .33 21.27 21 . 8o  
Ewes 21.78 21 . 60 20 .90 21.86 21 .00 
a Feed prices used: Alfalfa hay, $25/ton; soybean meal, $70/ton; rolled shelled 
corn, $4o/ton; trace mineral salt , $45/ton; dicalcium phosphate , $100/ton; complete 
ration, $1 . 96/cwt . 
b 18 hours off feed but not water inc luding a 75-mile haul . 
c Based on following scores: Prime , 23; Choice , 20; Good, 17 . Graded to 1/3 grade . 
DES did not appear to influence carcass conformation and finish of either ewe 
or wether lambs. Differences  in carcass grade between ewes· and wethers implanted 
or fed DES and the controls ·were small. All lambs were fed the same number of days. 
When fed in this manner, the DES treatments did not appear to have any important 
influence on the carcass characteristics studied. 
The gains for both ewes and wethers fed dynafac were about the same as for the 
lambs not fed this product. Dynafac did not appear to have any important effect on 
the carcass  characteristics studied. Apparently dynafac had no beneficial effect 
in this trial . 
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Trial II (Light Lambs) 
The light lambs averaging about 64 pounds initially required a feeding period 
of 81 days to reach the desired market weight and grade. Results by lots are 
presented in table 3 and by total treatment effects in table 4. The lambs fed dynafac 
at either level appeared to respond to the DES treatment in the same manner as the 
lambs not fed dynafac. Therefore, the results of this trial will be discussed as 
presented in table 4. These lightweight lambs consumed about the same amount of feed 
daily as the heavy lambs in Trial I and made slightly larger gains. 
Table 4. Summary of Responses by Light Feeder Lambs to DES and Dynafac When Fed A 
Hi�-Concentrate Ration �Sept. 1 to Nov. 2lz 196oz 81 days� 
Stilbestrol Dynaf ac 
3 mg. 2 mg. 
None Implant Oral None 0.5 gm. 1.0 gm. 
Number Lambs in tDt 18Wl8E 18wl7Ed 17Wl8Ed 17Wl7E 18wl8E 18wl8E 
Initial Ave. Wt. 64.2 64.o 63.7 63.6 64.l 64.l 
We the rs 65.5 65.4 64.6 64.7 65.3 65.5 
Ewes 63.0 62.6 62.8 62.5 63.1 62.8 
Final Ave. Wt. 104.1 110.3 105-7 107.7 106.9 105.4 
Wethers 105.9 115.4 110.2 112.0 109.9 109.6 
Ewes 102.2 104.7 101.4 103.0 104.o 101.3 
Ave. Daily Gain .49 .57 .52 .54 .53 .51 
We the rs .50 .62 .56 .58 .55 .54 
Ewes .48 .52 .48 .50 .50 • 47 
Ave. Daily Ration 2.78 3.01 2.72 2.91 2.84 2.76 
Feed/100 Lb. Gain 564.7 527.0 526.3 535.6 538.3 544.6 
Feed Cost/100 lb. Gaina 11.06 10.33 10.32 10.50 10.55 10.67 
Market Weig� 98.6 104.7 99.6 101.9 101.1 99.9 
Shrink ( lb • } 5.45 5.57 6.11 5.73 5.81 5.58 
'fo Shrink 5.2 5.0 5 .8-'. 5.3 5.4 5.3 
Dressing °/o 51.4 50.3 50.7 50.9 50.8 50.8 
Carcass Conformationc 22.03 22.25 22.28 22,,17 22.11 22.28 
We the rs 22.28 22.28 21�81 21.65 22.17 22.33 
Ewes 21.78 22.24 22.70 22.44 22.06 22.22 
Carcass Finishc 21.11 21.43 21.26 21.41 21.11 21.28 
Wethers 21.22 21.72 21.23 21.39 21.22 21.56 
Ewes 21.00 21.11 21.26 21.38 21.00 21.00 
Carcass Gradec 21.08 21.40 21.26 21.38 21.14 21.22 
Wethers 21.17 �1.66 21.23 21.33 21.28 21.44 
Ewes 21.00 21.11 21.26 21.38 21.00 21.00 
a ·Feed prices used: Alfalfa hay, $25/ton; soybean meal, $70/ton; rolled shelled 
corn, $4o/ton; trace mineral salt, $45/ton; dicalcium phosphate, $100/ton; 
complete ration, $1.96/cwt. 
b 18 hours off feed but not water including a 75-mile haul. 
c Based on following scores: Prime, 23; Choice, 20; Good, 17. Grade to 1/3 grade. 
d One lamb died in each lot. 
. .  
Results calculated only for lambs finishing trial. 
An average feed consumption was deducted during time the lambs were in the lots • 
• 
• 
• 
• 
• 
• 
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Wether lambs implanted with DES gained an average of 0.62 pound daily, 24 per 
cent more than the control group. This is a smaller difference than obtained in 
Trial I but it is a rather large increase. When the wether lambs received DES in 
the feed, the rate of gain was 0.56 pound daily, or an increase of 12/o over the 
control group. This differs from the no response obtained from oral DES in Trial I 
but is more in agreement with previous work at this station. A response has 
generally been obtained from feeding DES but it usually is less than obtained from 
DES implants with lambs. 
Ewe lambs gained 0.52 pound daily when implanted with DES, 8.'Jfo more than the 
control group. When receiving DES in the feed, the gain was 0.48 pound daily which 
was the same as for the control group of ewes. This is in agreement with previous 
experiments at this station when DES has been administered to ewe lambs. A response 
by ewes to DES implants is usually obtained but much less than obtained with wethers. 
Ewes seem to respond little, if any, to DES when offered in the feed. 
Feed consumption for the ewes and wethers was increased slightly when implanted 
with DES but not when it was included in the feed. Feed required per 100 pounds of 
gain was improved an average of 6. 7'/o when the lambs were implanted. The lambs fed 
DES had about the same feed requirements as those implanted even though the rate 
of gain and feed consumption was less. 
Feed requirements for wethers only would be expected to be lower and for ewes 
only higher thaµ �he· average shown in table 4 as was stated for Trial I. 
A slightly lower dressing per cent was obtained with both DES treatments. Any 
difference between ewes and wethers is not known because dressing per cent was 
obtained on a lot basis. only. ·The lower dressing per cent was not consistently 
obtained for each lot receiving DES (table 3). A large number of lambs would be 
needed to show accurately the effects of DES on dressing per cent. 
Lambs treated with DES graded as well on conformation, finish and carcass grade 
as those not treated with this compound. They were all fed the same number of days. 
Those treated with DES, especially the implanted group, were heavier. This is a 
factor to consider when marketing lambs. 
Dynafac at approximately 0.5 and 1.0 gm. daily did not improve gain or feed 
efficiency in this trial. It did not appear to affect the carcass characteristics 
studied. 
Two lambs apparently normal late in the afternoon were found dead the next 
morning. A post mortem examination could not be obtained, but the cause of death 
was suspected to be overeating disease. Neither lamb received dynafac. 
Some trouble was encountered with scours early in the trial. Neither level of 
dynafac prevented scouring, but scouring was most persistent in one lot not 
receiving dynafac. Dynafac administered at 10 mg. daily appeared to be beneficial 
in clearing up cases of severe scours • 
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Summary 
1. Diethylstilbestrol (DES) improved gains 31 . 8 and 241' in the two trials when 
wether lambs were implanted with 3 mg. Ewe lambs gained 16. 7 and 8 . JI,  more than the 
control ewes when implanted at this level . 
2 .  Diethylstilbestrol fed at about 1 .8 mg . daily ( 2  mg./3 lb . feed) resulted 
in an improvement of lc{o in rate of gain with wether lambs in one trial but no 
improvement in the other trial ( 81 lb . lambs fed 48 days). Oral DES did not improve 
gains of ewe lambs • 
3 .  Feed efficiency for the ewe and wether lambs was improved an average of 18 . &f<  
by implanting DES in one trial and 6 .  7i in the other . Feeding DES did not improve 
feed efficiency in the 48-day trial with heavy lambs but improved it to about the 
same degree as the implants in the trial with ligh� lambs. 
4 .  The DES treatmen ts did not appear to have any important effects on dressing 
per cent, carcass conformation, carcass finish and carcass grade when the treated 
lambs were fed the same number of days as the non-treated lambs . 
5 . DES implants appear to produce a greater response than DES orally with 
fattening lambs. Wethers exhibit a greater response than ewes with ewes responding 
little, if any, to oral DES . 
6 .  Dynafac appeared to have no effect in improving performance of fattening 
• 
lambs in these two trials . Two lambs died, apparently from overeating disease, 
• and neither received dynafac. 
7. Gains and feed efficiency were good in the 81-day trial when the light 
lambs were fed a ration with 2CJ1/o alfalfa hay and f3l:JJ/o concentrates . 
• 
• SOUTH DAKorA STATE COLLEGE 
Animal Husbandry Department Brookings , south Dakota 
Agricultural Experiment Station A. H. Mimeo Series 61-12 
Comparison of Early with Late She aring and Early with Late Lambing 
I.eon F. Bush 
The .practice- o� shearing sheep before lamb ing bas become popular within recent 
years. For those who lamb early this means shearing in January or February. Some 
of the reasons for early shear ing a.re ease of caring for ewe and lamb at lambing 
time, in case of bad weather the ewe will seek shelter and will lamb inside or take 
her new-born lamb inside and also somewhat less space is required per ewe . 
Ewes shorn in January or February will carry a six or seven month wool growth 
at bree ding season. This may affect the fertility of the e·wes .  Early shown wool 
would be cleaner and perhaps of higher quality. The fleece weights per ewe may be 
lighter due to less wool grease and other impurities in the f leece . 
Although South Dakota is not normally considered an area of early lamb 
production, more and more producers are bree ding for e arly lambs. Early lambs are 
usually marketed on a higher market than late lambs but will require more feed for 
the ewe and lamb . One advantage may offset the other. 
� 
This experiment was conducted to study the effect of early shearing on &mount 
• 
and quality of wool produced and on ferti lity of the ewe . Eighty white faced 
western ewes were purchased the fall of 1959 · The se ·ewes were divided randomly 
into two lots of 40 ewes each. One lot of ewes was sheared in January and the 
other lot in May. Each of these lots was divided into an early lambing group and a 
late lambing group . 
Ewes were bred to a Hampshire ram and breeding dates were recorded .  Breeding 
season for early lambing began the 1st of August and for late lambing the lst of 
November. All ewes were f lushed before lambing . Four weeks before lambing ewes 
were started on 1/4 pound of grain. This was gradually increased unti l  at lambing 
time 3/4 pound of grain was fed . The lactating ration of corn and oats was fed at 
the rate of 1 to 1 1/2 pounds until weaning time . Late lambing ewes were fed grain 
until turned on pasture about the middle of May. Early lambs were creep fed unt i l  
weaning a t  an average o f  120 days an d  then fed in dry lot un t i l  market. Late lambs 
were not fed grain unti l  after weaning. 
Fleeces were weighe d tc the nearest tenth of a pound at shearing time. Each 
lot was bagged separately and core samples were taken by the Wool Growers 
Association. These samples were scoured in the College Wool Laboratory to determine 
clean . .JJoo l  yield. 
The results reported are a progress report of one year ' s  data • 
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Table I .  Comparison of Early lambing with Late Lambing 
No . ewe s bred 
No . ewe s failed to breed 
No . lamb s born pe_r e.we bred 
, Lambing percentage 
No . lambs raised 
Av . lamb weights 
At 30 days 
At 120 days 
Av . wt . lambs at market 
Av . market price 
Feed co st ( per ewe bred)  
For ewe 
For · lambs 
Total 
Fleece weight per ewe 
Per cent c lean wool 
Early 
39 
1 
43 
110 
4o 
29 .8  
68 . 4  
85 . 5  
$ 18 . 75 
12 . 53 . 
6.23 
$ 18 . 76 
8 .2 
64 . 9  
Late 
38 
4 
37 
97 
31 
26 .9 
66 . 7  
84 .6 
$ 16 . 50 
l0 . 90 
4 . 52 
$ 15'. 42 
8 . 3  
63 . 9  
Feed price s used : Shelled corn and oats,  $1 . 70/cvt.; Soybean oil meal, $3 . 25/cwt . ;  
alfalfa bay, $18 . oo/ton . 
Table II . Comparison of Early Shearing with Late Shearing 
Time ot Lambing 
Shearing Time 
Early Late 
Early 
No . ewes 20 19 
No . ewe s failed to breed l 0 
Lambing � born 115 105 
Lambing "to raised 105 100 
120 day lamb wt s . 68 . 3  68 .6 
Shearing date 1-8 5-17 
Fleece wt .  8 . 3  8 .o · 
1o C lean wool 67 . 3  62 . 4  
lbs . c lean wool . 5 . 7 5 .0 
Av. 1st service August 25 August 18 
Services/conception 1 . 5  1.5 
Late 
-
No . ewe s 18 20 
No . ewes failed to breed 3 1 
Lambing � dropped 94 100 
Lambing � raised 78 85 
120 day lamb wts . 63 . 0  64 . 4  
Shearing date 1-8 5 - 17 
Fleece wt . 8 .8 7 .9 
"';> c lean wool 67 . 7  60 . 1  
Lbs . c lean wool 6 . o 4 .8 
Av. 1st service November 9 November 8 
Service s/conception 1 . 1  L l 
• 
• 
• 
• 
• 
sourH DAKorA srATE COLLEGE 
Animal Husbandry Department Brookings ,  South Dakota 
Agricultural Experiment Station A .  H .  Mimeo Serie s 61-16 
Considerations For Improving Sheep by Breeding 
J. W .  McCarty 
One hund red se venty lamb s weaned in one of the Expe r iment Station ' s  f locks in 
196o were sired by 9 different rams . Difference s in performance among s ire groups 
c an be seen in the table be low . 
Tab le 1 .  Pe rformance Summary South Dakota station 
No -Tail Flock - 196o Season 
S ire No . Total or 
1 2 3 � 5 5 7 8 9 Ave . 
No . ewe s bred 19 19 20 15 13 11 10 20 21 148 
No .  lambed 19 15 18 14 12 10 9 19 19 135 
No . lamb s  31 22 25 23 17 15 13 27 23 196 
No . lamb s per ewe bred 1.63 1.16 1.25 1.53 1.31 i.36 1.30 1.35 1.10 1.32 
Ave . lamb birth we ight 
Single s 10.2 9.7 9.7 12.1 10 . 3  11.3 10 . 7  11.7 12.4 10.9 
Twins 10.2 9.0 9.5 9.6 9.1 9.0 9.8 9.4 9.6 9.5 
Rams 10.0 9.2 10.2 10.7 9.8 10 . 6  l0 . 3 10.8 12.2 10 .4  
Ewe s 9.8 9.3 9.1 9 �8 9.4 10.4 9.6 9.9 10.6 9.8 
No . lamb s ,  120 days 27 20 23 21 15 12 12 24 16 170 
Ave . 120 day we ight 6o.8 64 . l  66.5 68.8 65.3 66.3 63.7 64.4 70 . 3  65.6 
By type of rearing 
Single s 61.3 63.2 69.8 74 .2  70 . 8  72 �0  67.8 71.4 73.2 69.2 
Twins 60.2 63.5 62.0 67.2 57.2 60 . 2  63.5 60.9 65.5 61.0 
By sex 
Rams 59.7 64.9 72.6 70 . 2  50.6 70.5 66 . 5  65.5 77.1 67.6 
Ewe s 61.6 63.3 62.5 67.8 66.o 62 .2 60.8 62.6 63.5 63 . 4  
Most differenc e s  in the data are small . From the standpoint of using thi s 
information for se le c tion of animals for breeding or as f lock replacements ,  the 
following are apparent : 
a .  There are difference s between s ire s in the gaining abi lity of 
the ir lamb s . 
b .  Single lamb s are heavie r at birth and weaning than twin s . 
c .  Ram lamb s are heavier at birth and weaning than ewe s .  
Not shown in the tab le but also recognized i s  that ewe s in the 4 to 6 or 7 year age 
range produce heavier lamb s than e ither o lder or younger ewe s . 
• The se items point out some of the prob lems in attempting to improve sheep by 
breeding . The ob ject ,  of c our se , i s  to save sheep which, on the bas i s  of avai lab le 
information , have the highe st e stimated "breeding value . "  Since it i s  impo s s ib le 
to e valuate a sheep ' s  heredity makeup d ire c t ly, we must e stimate "breeding value " 
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from the information avai lab le on performance and appearance .  One of the d ifficult ie s 
in e valuating pe:i.."'formance acc urately i s  apparent in the table . That i s , the 
• variab i lity . Variab i lity i s  ob served on all the e conomic characters--type , rate of 
gain , weaning we ight , f leece we ight ,  staple length, fleece qtlality, c arcass quality- -
in eve ry �lock of sheep . Variabi lity i s  at the same time a hindrance and a help 
in a breed ing program . A hindrance because it is difficult to de termine whether 
there is variation because animals d iffer in the ir hered ity, or becau se of 
uncontrolled variations in the environment in which the sheep are rai sed or produced . 
A he lp because without variab i lity there would be no opportunitie s for selection, 
or .choosing .among potential breeding animals • 
.Capitalizing on variab ility and u s ing it to e stimate "breeding value " as 
accu.rate.1.y as po s sible to he lp- se lect gene tically supe rior animals for breeding 
suggests the. following _procedure s :  
1 .  Identify lamb s at b irth . 
2 .  Maintain flock under the be st environment and management pos s ib le for 
the kind of product ion de sire d . 
3 .  Keep records on the performance characters important in your 
program . 
4 .  When evaluating record s ,  remove as much of the environmental variation 
as po s s ib le by : 
( a ) comparing animals of similar age s or adjust all weight s to 
some standard age , 
(b ) comparing animals from dams of s imilar age s ,  
( c ) comparing animals based on same type of rearing or within sex . 
5 .  Sire d ifference s  may be large enough to indicate choos ing among progeny 
within be st performing s ire groups .  
6 .  To se lect for meatine s s ,  c heck c arc as se s of 4 or 5 lambs in each s ire 
group . 
7 .  Use an index which comb ine s the characters to be se lected for . 
There i s  no simple way to sheep improvement through breeding . Since an 
an imal ' s  performance i s  the re sult of some combination of both genetic and 
environmental influences ,  all po s s ib le information must be used to e stimate the 
genetic or "breeding value . " Only the genetic improvements are permanent . 
• 
• 
• 
• 
• 
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Reproduct ion Studie s:-.in Sheep 
J .  F .  Wagner 
There are a number of approac he s that the sheep produc e r  can follow in order 
to have lamb s dropped in or befo re the mo nth of December .  Any particular practice 
initiated wi ll depend upon many fac tors in the total sheep operation and each 
producer must judge for him se lf the adaptabi lity of each approach to hi s program . 
With many of our We stern bree d s ,  the Ramboui llet b lood predominate s which wo uld 
enab le the produce r  to breed at any time throughout the spring and summe r  months 
afte r weaning . Consequently, tho se breeders w ith Dorset ,  Rambouille t  and other fine 
wool b reeds can produce fall lamb s simply by scheduling the breeding date s 
. ac cordingly . 
One of the s implest ways to hasten the lamb ing date i s  to turn the rams with 
the ewe s during the last two weeks in July . Apparently, the as soc iation of the 
ewe s with the rams will initiate the reproductive cyc ling proce s s  two to three 
weeks earlier than would be expected if kept separate . The problem encountered with 
thi s approach i s  the length of lambing season . Sinc e  the normal onset of breeding 
activity in the fall w i ll vary between individuals within a breed and also between 
breed s ,  the ewe s bred in thi s manne r will be lamb ing throughout a six to e ight week 
per iod . 
Controlled environment offers another way that ewe s can be induced to start 
cyc ling during the ane strous season . In most case s the cost of air conditioned 
barns with art if ic ial lighting is too high for mo st breeders . Howe ver ,  it has been 
reported that ewe flocks in We st Virginia have been driven into coo l, dark cave s for 
various periods during the summe r  months and in thi s  way reproductive c yc ling ac t i vity 
was induced . 
It i s  known that during the ane strous {without heat ) period , the hormone s from 
the pituitary and the ovary are not be ing sec re ted in a normal pattern nec e s sary 
for reproductive ac tivity . Consequently, another approach has been to force this 
normal pattern upon the ane strous ewe by giving the proper quantity of hormone s in 
the ne ce ssary se quence in the feed or by injection . There are many facets inc luded 
in the over -all reproductive phenomena such as : 
1 .  Behavior - manife station of heat 
2 .  Pituitary function - regulate ovarian func tion 
3 .  Ovarian func tion - product ion of a fertile ova 
production of hormone s to : 
a ) prepare uterus for fetus 
b ) stimulate behavioral cente rs in the brain 
to induce heat 
This is only a brief outline of the factors which need to be cons ide red in attempt ing 
to induce with hormone s the normal reproductive phenomena in the ane strou s ewe . 
At South Dakota State thi s approach to secure fall lamb s ( September , October ,  
and Novemb er ) is now under study . · E ssentially two prac tical approache s are be ing 
given consideration . One approac h  i s  to give a single inject ion of the hormone 
proge sterone which has its effect ove r  a 16 day pe riod and prepare the uterus for 
implantation of the fe rtilized ova .  This inje c tion is followed on the 17th day 
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by another injection of follicle stimulating hormone derived from Pregnant Mare 
... Serum ( PMS) . This causes the follicles  on the ovary to grow and ( 1 ) produce ova 
which are released for ·fertilization approximately three days after injection, 
( 2 ) produce estrogens which also prepare the uterus for implantation of the ova and 
induce heat in the ewe . Experimentally enough estrogen is  not always produced by 
the PMS stimulated follic les to bring all the ewes into heat . Consequently, in some 
groups estrogen in very small quantitie s has been given one to two days after the 
PMS treatment . Briefly the treatment can be described as follows : 
Inject progesterone - 16 days - Inject PMS - 1 day - inject e strogens 
A second approach has been to substitute daily feeding of a progestational 
·hormone (RS-128o - Eli Lilly and Company) which is effective when given in the feed 
in place of a single injection . This entails the feeding of concentrate for a 16 
day period , but variability of hormone action is greatly reduced . 
• 
What re sults have been ac·complished to date ? Considering the treatment of 
mutton breeds or those breeds which do not normally breed in the spring and summer, 
the results have been encouraging although as yet not out of the experimental stage s .  
With treatments that I and my colleagues have used in the past, 25 per cent of the 
ewes treated in April and May can be expected to lamb in the fall . In one particular· 
treatment 5 out of 6 ewes serviced on May 20 lambed on October 15 . However,  success 
with small numbers must be interpreted with caution . Further studies* are now 
underway here at SDSC and this fall we hope to see another step forward to the 
practical application of this approach to the production of fall lambs . 
• 
* For further reference see " Increasing the reproductive effic iency in the ewe .  " 
Spring issue of South Dakota Farm and Home Research, 1961 . 
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R� Performance and Progeny Te st 
Leon F .  Bush 
A .  H. Mimeo Serie s 61-13 
The sheep industry must continue to improve to maintain its po sition in a 
competitive economy . se·lec tion i s  the only method whic h  w ill bring about thi s 
impro vement . Improvement can be done effective ly through produc tion record s ,  
e spec ially on rams � ' a s  a supplement t o  c urrent visual se le ction . Simultaneous 
se le c t ion should be made for the more important traits emphasizing e ach in proportion 
to its contr ibution to income . 
Why should we performance te st rams ? There are seve ral reason s . large 
difference s  exist among ind ividual animals . Some rams will gain almost twice as 
fast as othe rs and some will produc e as much woo l . The se d ifference s  cannot be 
predicted accurate ly by vi sual observations . They are partially c o ntrolled by 
inheritance . Accurate ly co lle c ted performance record s are needed to measure the se 
d ifference s  and proper use must be made o f  the re cord s  to improve flock production . 
In stud ie s  where high produc ing rams have been compared with vi sually se le c ted 
rams of high quality , the high performing rams s ired lamb s which were from 2 . 2 to 
7 . 4 pound s heavier at weaning and had 7 to 9 pe r cent longer staple length • 
A purebred breede r who i s  produc ing breeding stock should keep production 
rec ord s on hi s e ntire stud floc k .  It would be extremely bene f ic ial if e ve ry 
commerc ial producer would keep production record s  on hi s flock . Thi s may not be 
po s s ib le or practical . If not , he can improve hi s f lock productivity by se lecting 
high performing pureb red rams to use in his flock . 
What should the qualif ic ations be for rams which are to be performance te sted ? 
Con s ide rable time and effort as we ll as c o st are involved in te sting rams . 
Obviously it would be a waste to te st unde sirab le rams . Rams should be se lected 
at weaning time and tho se with de s irable qualitie s te sted . Rams with a high index 
and free from unde s irab le defe c t s  such as wool b lindne s s , poor c onformation , hairy 
b r itch, b lack spots ,  faulty mouths , etc . should be se lected fo r the te st . 
Making good use of the re sult s of performance te sting i s  nec e s sary . The top 
produc ing rams c ou ld be se le c te d  for stud rams for production of breed ing stoc k . 
The remaining top produce r s  would be used in connnerc ial f locks with po s s ib ly some 
low :performing rams d i spo sed of as culls . A major opportunity exists for the 
purebred and commerc ial producer to use information from thi s  te st to se le c t  more 
productive rams . 
Thi s ye ar only four s ire groups were started on te st July 8 .  The rams were 
se lf-fed a pe lleted rat ion of 80 per cent alfalfa hay and 20 per cent c oncentrate 
for a 224 day per iod . Rate of gain and effic iency of gain are based on thi s period . 
Rams we re sheared on July 8 and again on February 21 giving a 228 day growing 
per iod . Staple length me asurement s were taken at shearing time . All wool data are 
reported on a 365 day bas i s . 
Fac ing c o vering and breed type and conformation score s were obtained by a 
conunittee of three . The se characteri stic s were scored from 10 to 1,  10 be ing the 
mo st de s irab le . 
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The fleec e s  were sample s and scoured at the College Woo l Laboratory to deter­
. mine c lean wool yie ld . Woo l  grade was determined by the cro s s  sect ion method 
. .  on sample s taken from the shoulder ,  side and rump area . Range in f iber diamete r  
· is reported i n  micron s . The average fleece grade i s  gi ven for eac h  raiµ . �he 
American grade for wool and corre sponding range in microns is given be lo w .  
Amer ic an  Grade Size in Microns 
1/2 23 . 5 - 26 . 4  
3/8 26 . 5  - 29 . 3  
1/4 29 .4 32 . 6  
I.ow 1/4 32 . 7  34 . 3 
• 
•. 
• 
• 
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Ram Age Init . Final Av . Feed/ Gre ase C lean Staple Fiber d ia . Breed 
Te st, Flock in Days Wt . wt . Total Dai ly 100 # Fleece Fleece Length Range in Flee ce Face Type 
No .  No .  2-17-61 7-8-59 2-17-61 Gain Gain Gain Wt . Wt . in . Mic ron s Grade Cover Conf . 
Sire : 361300 Owner : Eve rett Baxte r ,  Haze l ,  South Dakota 
l 718 428 140 228 88 0 . 393 10 . l  5 .6 3 .8 30-32 1/4 7 . 0 4 . 3 
2 721 413 129 218 89 0 . 397 11 .7 6 . 3  4 . 7  28-32 1/4 6 .o 4 . o 
3 720 425 146 245 99 o . 442 12 . 3  5 .8 3 .8 28-35 1/4 7 . 0 6 . o  
4 742 402 145 243 98 o . 438 11 . 3  6 . 7 4 . 7  29-33 1/4 5 . 6 6 . 3  
Av . 417 140 233 93 o . 417 1664 11 . 3  6 . 1  4 . 2 6 . 4 5 . 2 
Sire : NDAC 7-41 342257 Owne r :  Hugh Barnett , Brookings , South Dakota 
5 1536 377 102 232 130 0 . 580 12.4 8.4 4.4 33-35 Ll/4 3 .0 7 . 0 
6 1518 379 93 221 128 0 . 571 12 .0  7 .8 5 . 0 32-35 11/4 6 .o 6 .o 
7 1528 379 121 234 113 0 . 504 11 . 2  7 .9 4 . 1  30-35 Ll/4 5 . 6 7 . 3 
8 1584 370 109 228 119 0 . 531 14 .o 8 . 5  4 . 4  29-33 1/4 6 .6 6 . 6 
Av . 376 106 229 122 0 . 547 1255 12 . 4  8 . 1  4 . 5  5 . 3  6 . 7 
Sire : Ro se Hill 501 331942 Owner : FU lle r Bro s . ,  C lark ,  South Dakota 
9 602 408 127 267 140 0 . 625 10 . 1  5 . 8 4 . 7  31-35 Ll/4 4 . 0  7 . 0  I 
10 554 424 121 230 109 o . 487 10 . 6  5 . 1  3 .8 32-33 Ll/4 4 .6 4 . 6 w 
11 570 422 121 230 109 o . 487 10 .0  4 . 3  4 . 1  28-33 1/4 9 .0 4 . o I 
12 5 56 424 117 242 125 0 . 558 12 . 1  5 . 6 4 . 7  30-31 1/4 4 .o 5 . 0 
Av . 419 121 242 121 0 . 539 1404 l0 . 7  5 . 2 4 - 3 5 .4 5 . 2 
Sire : Schiefe lb e in 669 349415 Owner :  SDSC ,  Brookings , South Dakota 
13 0-182 359 84 190 106 o . 473 9 . 4 4 . 7  3 . 8 27-29 3/8 6 . 3 4 . o 
14 0-165 368 78 205 127 0 . 567 11 .7  6 . 4  4 . 1  30-31 1/4 6 . 3  5 . 0 
15 0-19 392 110 225 117 0 . 522 9 .7 6 . 2  4 . 1  31-32 1/4 5 . 3 6 .o 
Av . 373 91 207 117 0 . 521 1324 10 . 3  5 . 8 4 .o 6 . o 5 .0 
Av . 116 229 113 0 . 505 1412 11 . 2  6 . 3  4 . 3  5 . 7 5 . 5 
58-59 102 210 108 o . 48 1134 12 . 0  7 .0 3 . 5 5 . 1  6 . 7 
59-60 109 191 85 0 . 38 146o 12 . 0  6 . 6 4 . 2  5 . 1 5 . 4 
